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(54) COMMUNICATION EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a miniaturized communication 
equipment where spurious radiation from a voltage controlled oscillator 
is reduced. 

SOLUTION: A radio receiver 100 contains a high frequency reception 
circuit 1 , an oscillation signal semiconductor chip 2, a crystal resonator 
3. a frequency converter circuit 4, an intermediate frequency amplifier 
circuit 5, a detector circuit 6, a stereo demodulation circuit 7, an audio 
adjusting part 8, a power amplifier 9, a speaker 10 and an antenna 1 1. A 
frequency synthesizer 20 is made into one chip and it is treated as a 
single component. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAAIIaqK4DA41 2082958P 1 .htm 



2005/01/14 



V 




THIS PAGE BLANK (MSPTO) 



{mB:^mmfff py <i2) H 4# it ^ ^ <a) iumwam^^tms^ 

#^2000-82958 
(P2000-82958A) 









T? T 

r 1 




H 0 3 L 7/18 




H 0 3 L 


//lO ^ DJXUD 


7 /AO 




"LI f\ A T> 

J-1 U 4 ±5 


J/ZO Xv O iV II ^ U 


H 0 4 B 1/Zd 




H U 3 L. 


7 /AO 7 
//(Jo 4& 








K^iOftT FD (±: 8 M> 


(2i}tBei»# 


<tS710-267304 


(71) USA 


593119169 










<22)ttiSB 


¥*K10¥ 9 ^ 4 B (1998, 9. 4) 




3BICfl5:*:HKiIii-Te 5 « 6 -213# 








^ Si; 








:^Sa5*HKliJaE2TB 5*6-213 i» 














(74; -res A 


lul>l\]3J/l 








IE0 










(54) [|i»a>««ii] 









(57) mm 




S r i: $:JJf!^i:-r-2)ji'f8^Mo 

[0 0 0 1] 
[0002] 

-f^W >rai:^ 5:^70 1 V ^So 

[0 0 0 3] 08li, ij^(Z>5S?J3-Sffi*i«>*l^5:75t* 
0T'fe-5. |^StC^-r^S^;fS^5 0 0li, ScilM^ 

CDMtmS:M!¥-tS^?«^2/>*if>fif 5 0 2 i:, MM 
g5Ci/>-feiJ--fif 5 0 2lCgg^Stx^^^^ifr?-5 0 3 

■^CDMS^5:W^MS^lC^-r«>^i^I^IIlISS5 0 50 



2000- 82958 




AIL. ^fmmmi 

tmSIS 0 6 i:, n >y h^S-^*^e>L'fi# (^{M^r- 

W«aS^?:^ToTffi:*-r-5>:t— ?^:tP^5 0 8, 
AC-T^^SOQ, Xlf-7!75 1 Oil, flSmi-f-?:^ 

14. r®^5^:tSm«5 0 0lcMbT, S*''«>^ifjy®^ 
[0004] 

[^35»««?8tLJ:e)i:1--2)a®] i;z:5T% ±ij&l>fc9 

i^;rS'ftm5 0 0(DJS?m2^>l2if^if5 0 2li. 
f§©II-t5:ffi*-r-2>fc«blcm)E«l^|gfB^ (VCO) S: 
MV^TV^•g)„ z:<^)VCO^Cd3V^T^i, -f ;>^f^^-^=^-V 

jais^i/>i2i^-^if 5 0 2 5r#^-rsfl&©ias^i:-<*^fc 

fe. ^y^^5:-^«?)TM?^i^>-feif^-y*5 
[0 0 0 5] b7b^b;fe:«)^t. jS^i^i'^-feif'fif 50 2 

b * V my<^^^MifM^ bT b * o ^-etv^^^o 
[0 0 0 6] ■^^\tz.(D^o-fSimz.m^xm^-^t\^r- 

[0 0 0 7] 

fe«)»c, ^^CDiiM^eii^ A*M-^lc^bTM?SaS[ 

gCWg|5iliCj:c.T«efe^tv-&MMl!(i^>izi^-f-^5:^ 

bT^y, Z:0M!SaSS^>i2if'f-9'«:*-®^t^W*^ 
±lC-^?^fiKbTVNS„ jiMmJ/V^if-fifSr^-O^li 

©ai:<7*VjNm:d{c;a:S ^fiM*^ll^ bic < < ^ 



m 

[0 0 0 8] #fc, ns.mmsmtf^^^)\^^u 

[0 0 0 9] «iEf!)^f§jg§i*^LC#^gST-fe5 

o T?^^-r s z. tc J: , sutc-f y^^9 ^m^^'jm 

[0 0 10] A*«#i:I^SM^i:S:tg^LTA 

[00 11] i>\-^(Dj>(xmi-kmift^y- 
;i/KsmoF«gapic, ^wmL±.\z~im^^nt:imm. 

[0012] 

[0 0 13] lauiu ^i^5d-S^«kD^«c«iBaS:5t-tBI 
T'$)-5. llI0lC^-r^i?;4-SM^l OOljU AMtm$> 

[0 0 14] mm^ms^gmi^ i it, Tyy^i-mmsm^ 
mmmm^m^^A,xi5 ryy^i- 1 1 *^?>a;^js 



(3) 1^ 4fffi2 0 0 0- 829 5 8 

[0 0 15] mm^m^{^^y:f2ii^ yvny^ 

om~<D¥^m^;mm±izmmsLt^yt'*f--f-^2 otmm 

[0 0 16] ^aE0(i'>-fe-9--f-!f 2 Oii, ^u^igfi-^ 
S:ffi:^-rsmE«)P^S« (VCO) 2 1 ii, ,©g|S5^ 

. m-^oymmn^^mi-^ r^i^<D^mmmm^ tLx 

n7.-y^)\^9 (LPF) 2 5i:&■^^T'^l;^S4^T^^ 
10 -5. 

[0 0 17] VCO 2 Hi, mm^^^^mi-^^^ 

<DT*fe-5o 30VCO2 1ti, #!l;t«AMMi^^(Z)(£^ 

7iLfeLC|^iS35)^VCO 2 1 i: UTMV^^>4^S. 

[0 0 1 8] @2t4, *^^;i/5^-'t>r:/l/-iJfS:-&Ay 
T'«I^S*VfeVC0 2 lOl^J&fil^SrS^-raT'feS. 

20 |lI0tC:m-rVCO2 lli, ^Si^^^Sr^TO^x^^v;!/^ 

>'W:/u-^f4 1 ii, ^Sv;i/5^7t^>^i/-^?4 1<D 

e^iSti[S:fiK®-rs^msiaiig&4 2 i:, i^^^y^® 
h9>s;^>?.^4 3, 4 4i:, /t«v7rMC[)h^>2^:x^f 

4 5i:, /WT^ffl(^h^>f^X^f4 6, 4 7i:?:-^^ 
T'«le&StlT^3U, VC0 2 l{C^*UT^Ji»mBE$:PPAD 
■t -5 L P F 2 5 tC^S tlT V ^S. 

[0 0 1 9] «(^^;i/^/t>f:/u-4f4 ii±. h5> 

i?::^i5?5 1. 5 2, ^-i^y^ny^y^^Z^^hjX 
^$4TTtNS„ h^>i>'^^5 li:5 2(^)^tl-€'4x«> 
30 y-;?.!S^^li^W'^>t5^:3>7^>-b-5 3{Cj;U^$ 
ttTV^S. h^>S;?y^^f5 l®KW>3&?-i3J: 

t>* h ^ > i;^';^. 5 2 (D'!f- hiS^ii^ ^ h ^ > i;' 

;?.^f4 3 0V-;?>3S?-tCg^$tlTfeU, 

5 1 (Df- h3§B=-33 J: Of h ^ > i^:^ if 5 2 CD K Iz-f ^Sg 

h^>i?xif 4 4 ®y-;x.as?-fe<tut>'t 
>v:7Tfflh^>S^xif4 5®-^f- hS^tc^StvTVN 
So :!:co^^-7;i/^/N'->r>^i/-^4 iti, h^>2/'x 

^ 5 1 i: 5 2X>^^{CON/OFF-tSZ:i:{Cj;oT#g 

40 [0 0 2 0] ^mSS>'WTXllIB&4 2li, h^>i^";^:5? 
5 4, 5 5$:-g•^T'^$*^T^r^■5. h^>i^;^^5 4 

® K w >s^tt h^>t;*'xi? 5 1 oy-x3g^tcg^ 
V7.^^2(K>v-7Jm-\z^-^t\.x\^^. t.rz, 

>i>';^if 5 4 i: 5 5(D-5-tl€tl(30>:f- N»^«L P F 2 

[0 0 2 1] i^^;i/^A-^':fl/-i?4 l©h^>i/' 
5 1 il5 2*^5^JCON/OFF-r-2>^-f 
50 LPF2 5X)^^^mgiyWT>^ 



5 




(4) 



Stl-SmEiC^CT^ttS. bfe*^oT, LPF2 5 

T, i^?sm> -r^*5t., VC0 2 i«>^s^tgsis[^ 

[0 0 2 2] ^fe, 031*, LCfg^S:fflV>fcVCO 

2 1 (mm^w^^^-tm-rtth^, heijc^^ v c o 2 

1 li, >?^vfmm^^-^^'-y^ s^nii^e 1 

^S^^'-f F 7 2 S:^^T'«^!^S4^TV^S. ^ 

at 7 1 li, ^iSM#ffl4^l«c5^»y:;^2<^if^W*:^fehlc 

@Bg^^^TV^Si^^^°^->®e)t>> VC02 1^CSV^ 

Tfl^^^tS. •si^^4^-f;4--K7 2li. ^(J> 
*V-K3SI?-*^LPF2 5{Cg5K3tlTfe»J, LPF2 

fmsmQio^Pimmmi.. -r^*?-^, vco2i 

oTB^^a^-f;t- F7 atcPRfinStiStPSEt:^ 
-{bS-&-g>3i:lCj:oT, VC0 2 lCD|8^JS^S:S!lffll 

[0 0 2 3] VC0 2 1li, ±MLfem«:*bTfe 

?^IC, 30VCO2 l§:mfcM?^^2/>-fe-9--r-!f 
2O0DiMt5:|ft^-r-&= VC0 2 l*^^?SiaN 

*-f, VC0 2 lij^mmsL^osc (Dmmmm^^mti 

c /N0[>fi-§-iC^ML/T&tSit^2 4lCffi:d-r§o - 
S|24li, 4J-iSg§2 2:^^e>ffiiJS*VSJS?S^fosc /N 

<Dm-^tm$i^^^2 sti'^i^Biti^ix^m'itmfT com 

— it%3&-rsM#S:ffi*t--S= L P F 2 5 firffl 
Jt^2 4 *>6>m*S4x-5fa-^tC*ff5bfe»fmffi$: V 

C0 2 iic7-f-hV^>yi^-tSo vco2iii, y^- 

KA^yi'$nfeWmElCj:oT, fosc/Ni:fr*^ 
[0 0 2 4] mimSS^iBm4 li. 1 *^ 

e>m:^stis*t#§ii®ss^-^i: vco 2 1 *>e>ffi*$ 

tiS ^l^fs-f - 5:iS-^-r -5 z: j: y , itfeJim-^cDM 
^-r^zmz^*}, 10. 7MHz<04'ISM?Scfi^JC^ 



J^il2000- 82958 

[0 0 2 6] 7.'r\^iirWm^l\t. «SW&6*>e>ffi 

s„ ^-T^-f^riiMSPsii, x7^^7mllIlIi^7*^e>m 
^■^i>:it\z^v. i.m^tRm^icMvx=sm&^ 

f-S. ^tie>®ititii$nfeLM-^i;R«-^ii, >?>tf-;«j 

[0 0 2 7] :^:^m^mo:>^i^:^^ismi 
-(D^n^^&hizm^vx. ^mm^m^i^^^y^ 

2S:mbT^^S. -t-Jfet)-^. ^aggS[i/>i2-»J--f1f2 0 
e/>-fe-9--<if2 0S:l^^v:/^b-r-g>3i:lcj:V, VCO 

fe, ^a8g[i'>-l2i?--fif2 OA^^^bSnsfeS), 
[0 0 2 8] #{c, ^Sv;i/5^A>f:^i^-^4 i&M 

v^Tvco2 1 ^Mm-r^^izii. m:^iiAMsm(D 
^\zmLt:ii&Mm0mm'^i:iiiij-r^^ttMmii 

4^^^;l/5^y^'-f^V-^4 l$:fflV^S^ 
i:(cj;y, VC0 2 1^2:5i^-^^^fls^^i':^2 

[0 0 2 9] LC|§Jg||S:VC0 2 1ilbTMVN 

fc#^(Cli, |?!|;tliFMi65Cjl^(^^«tC7gbfel«^it®|g 

iggi^®#^^aK6 1 &«i^-rs-f ^^i'^ 7 1 

- >tc i o xm^t^ Ztlz^iJ. gijic-Y > ^ 
d7 <5t Srm-Sjg:^^^^ < , V C O 2 1 ^=S:3^1«#M 

^^*-?''y7^2{c-g-tt>S3i:*'5-e^-6fc«?). ^psHilif® 

[0 0 3 0] ^fe. ±MUfciei©^lS-eti, 
-l2-9--f if 2 1 ^«v:/^bbfc*^ S4 tc^-t 

^i;?^sfg«2oo<;Dj:e>»c, •^^Kimmsti/yb'^^ 

-If 2 0lCg^$tl€)MJ^S^IIilS&4 $:%-g-«bT^m 
-b--f-!f 2 0i:^«^IIIlli^4 iil^y^^t-t^ZiliZ 



m 

[003 1] ttz. m5K:mt^mm^m^»^-j^ 

•fe-9->f-tf2 0S:i2B-tSZ:iltCj:y. VC02 1*^e)^ 

[0 0 3 2] ^fe, Jlt2eKi/>-fe-!?--f-lf2 0i:Mi2SISJ^ 

^m^i*^^ «v :^ 3 7 OD J: e> fc, KSPM 3 8 <DP«3 

aPlC, Ji»»-fe-y--r-b'2 0i:^j2Sg[^IlIg&4S:SH 

g-rsz:i:{cj:y, vco2 i*^e>56^-r-2>^f^|g|*(Z) 
[0 0 3 3] ±i!lLfc||J©^®-C'Ji, I8ism-^ffi 

^^!fc^<y^2. 3 0lCLPF2 5$:P^ji?Ufe*^, LP 
F 2 5«)i^Sl5tc-^*4xS=¥^A-i/^i®c&*?)§TO3b^:^g 
<^.5#^ (;*c^5fc^f^gC*^ig;'i|j&:#^) tcii, LPF 
2 5 S:iagM^ffi4^5^ 'V 2 (DtmiZ^-t^ J: p 

[0 0 3 4] ttz. jMLtcmmmvit. ^mmtL 

[0 0 3 5] #a®fS-^?:i^-tSi2l«tilC%l^ 

feSo iHiigfc5^-rj2i«^3ooti, ^■wm^m^^^^ 

^«!aiHli!&3 0 1, ^113 0 2, |g^#ffl^{*:5^ 

vrfzoz. *^i^W-3 0 4. ^sa8^^S&3 0 

5. j||fi1i^3iii[iiS3 0 6. 7>7^:^3 0 7 S:•^^T'« 
[0 0 3 6] iim^#«l®IiIS&3 0 Iti, iHIS^ (05^ 

[0 0 3 7] ^3 0 3 li, m-© 

^WK±Jcjfj^i/>-fe-9->r-tf 3 2 oA^^snr 

v%5o -r^tot., ^^mi/>ir-9--f-!f3 2 0*U5^>y:^ 

[0 0 3 8] M28S2/>*-9->f-!f3 2 0l3u 01JC5^L 

feMj^^S^>ir-9--f-lf 2 0 i:|n|^®^S:^bTj3y, 
VC03 2 1, 4J-JiS3 2 2, ^^56^3 2 3, 
ifcigctl3 2 4, LPF3 2 5^:•^^T♦V^S, MlBSSi':/ 



(5) ;|||^ #^2 000- 82958 

-fe-y-^-lfs 2 0Ji. VC03 2 1 A^ai:^J■t■5^^gfI■^$: 
5^^Lfe^#i:*gi^&?-3 0 4 lC±oT^*S3^^ 

aaa'«#i:a)fiffijtiiS:^fvv jtisi^fcjsijTvco 
VC0 3 2 i*^m:^-rsi^sm^®jiMSS[S:fii»i--5. 

[0 0 3 9] MiZgB^HHISISOSlt, ^i§g3 0 2;b^ 

■tf 3 2 o*^A,^^};^7$tl■55g^-t$:^s■^■rszli:^Cc^: 

10 OMHz^l. 5GHZ^a)MiZeK) tCgSSlLT, Ji 

[0 0 4 0] iimm:ditiiiM#i3 0 6«, n^mm^m, 

it4@$n^:i5im##li, T>-r:^3 0 7*>e>S«L^JCI^I 

[0 04 1] z:®J:e)tC, i^m^Wm^ZOQ 

\t. mm.i^y^2.-^^^z 2 0 ^^■t-5#iags$:#- 

20 2 0*U^^i;:/^b$*V #-(^S|5ah LTSt)tl-2)o L 
fcjb^oT, 0 1 tC^Ufc^i;;tS^l 0 0 iLWrnz. 
VC0 3 2 l<Dm:^*VjN«^lC^Sfc«), 

;^?2eK>»-fe-b--<if 3 2 0;6'^^fc3*VS 
Hlfi«3 0 0®/J^b*^tgi:^-5. 
[004 2] 

[01] -|l8©^^®^i^Ji-S^«k^)^«cBlfiS:*:S^'rBI 
[0 2 ] «s^^v;i/^/1-f ^ I/- ^ $:■g■^T'«^S4^fe 

V c o(mmmm!L^-tmr:^^, 

[03] LC^^$:fflV^feVCO(DPi^B«:m^S:a^■r 

40 lar-fe-Sc 

[04] vcoi:^$n-g.MjSSi!^iiiiiS5:$e.ic-g- 

[0 5 ] \^w^(Dnw.z.mm^y^^>{^-^m 
[07] -mmm<mmmm0mj^mm^B-tmx' 

50 feS. 



• 



(6) 



[08] mk<D^t^yt-^mm.(Dmm^^-tmx^&^o 
1 ^m^mm 

3 Ti^mm^ 

4 mmmm^ 



^182000- 829 58 



2 0 jiaasi'^-fe-y-' 
2 1 ^mmmim (vco 

6 1 ^msm 
100 ^s;^;*-^' 



[gll] 




9 1 0 



1 oo 



[03] 




I LPF [ -^25 



Vdd 



61 



a 



-Vce 



21 



LPF 



-25 



[05] 



- »*■ - — ■ » 




35 



F^^-A(##) 5J106 AA04 BB04 BBIO CCOl CC21 
CC38 CC41 CC53 CC55 KK26 
KK37 KK38 KK40 LLOl 
5K020 BB02 BB04 CCOl CC03 DD07 
DDll DD13 DD15 EEOl EE04 
EE05 EE06 GGOl GG04 GG06 
GGIO GG12 



